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Archimedes' Principle of Buoyancy
Here is a law on whose truth millions of dollars are staked un-
questioningly every time a new ocean liner is launched.  Any body
immersed in any liquid is buoyed up by a force equal to the weight
of the liquid displaced.  A simple statement, yet powerful because
general and exact.   When the huge Normandie slipped into the
water it settled precisely to the water-line carefully determined in
advance with the aid of Archimedes' principle.  Archimedes lived
about 287-212 B.C., in Syracuse, Sicily, but spent much time in
Alexandria.   The problem of detecting adulteration of gold with
silver in a crown intended for Hiero, King of Syracuse, is sup-
posed to have led him to this great discovery.  By suspending the
crown in water and weighing it, then repeating the experiment
with equal weights of gold and silver, Archimedes readily meas-
ured the percentages of gold and silver by comparing the appar-
ent losses of weight, due to buoyancy, and applying his law.   An
interesting variation of this experiment can be used to determine
the average density of the human body.   With an object in the
hand to ensure complete immersion, let yourself be weighed with
a spring balance while suspended in the water under the diving
board.   As one practical conclusion from the law, one sees the
folly of any frantic waving of arms in the air when in trouble in
deep water: let them displace water and help buoy you up.
The concept of density, or mass per unit volume, was implied
in Archimedes* work, also the principle of center of gravity.
Archimedes did not extend his law to gases, but it applies to im-
mersion in any fluid, whether liquid or gaseous, and whether sink-
ing or floating occurs. It is as useful in designing gas-filled air-
ships to float in the atmosphere as in designing ocean liners that
will sink to a pre-determined water-line, or pontoons to raise sun-
ken ships.